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Bropas Mex pynapofnas KoHaepenius

4 A R ﬁlﬂ ,”' A/CONE/15/P/ 2224
Opranuaaun O6bepHHEHHbIX Haum USSR
N0 NPHMEHEHHH ATOMHOK 3HEprHH ORLGINAL: RUSSTAN
B MHPHBIX 118X

He nognewny ornawenno Ao ouumansioro coobuienkn wa Kondepenuyun

IIPVNEHEHIE TEOPUYL OHBATTPA K MCCIEIOBAHMK LME®Y3UK
HE{ITOHOS B ITOTJIOUARIX CPILIAX SUATPHUX PEALTOPCB

AN 3elinnk, B.C.Eprakes,
ABJJHEOB

llpM pacyere ALCDHHX D2aKTOPOB H.(OXO.MMO HHATH 3@KOHH pacnpo—
CTPaHEHMA HEATPOHOB B DA3JIMUHEX CpejuX. H HACTOAlee BpeMa ian pac-
YeéTa NMPOLIeCCOs MEepeHuGA HEHTPOHOL OOGHYHO MCIONbIYRT dJIeME HTaPEY IO
Teopuw nuddysuu unu Gonee TOUHYD KuneTuveckyw reopun (1,z).

B sHepretmyeckux peakTopax CYLECTLEeHHYK DPOJb MOXE€T Urpalh i3~
MCHEHIE OHePriM TeNNOBHX HeiTDOHOB B NpoLecce MX B3auMoLeiic TBuA
CO CPeJOoN, WMeWed pasJIMUHYD TCMIepaTypy B Da3HHX n0JIacTAX PeaKTo—
pa.

HauGosiee nosHoe pacceMOTpeHHE BTOrO SpfieKTa MOWHO MNpOBECTH ¢
NIOMOUBI KUMHETHUECKCTO YD BHEHUA, YYUTHBAKLETO IuQdysui HeiiTpoos
¥ nepedpoc U3 0JHOrO MHTE pBajia OHELTHH B APy IOii.

CLHAKO 10 HACTOAWEry BpeMEHM TEKO0e paccMOTDeHke B JUTepaType
[IPEMEHAJNOCD JMUBL K dHepreTHyeckun 3agavam (3). Peuenue npocTpai-
GTHEHHO-OHRPreTHUYEeCKHX 3akuy CHABGLO C 0YELDb COMBUMMM 00BeMak:
BBUNCIEHUN,

B JaHHOK paCoTe aasi PaCCMOTPE A yKa3aHHOIO dffexTa npexna-
TaeTC4 UCIONB30BAHME TE[MOIUHAMUYECKOHK TeOpuH OHsarepa, no3BONA-
oumel yTOUHUTh HEKOTODhE BONPOCH, CBASANNHE C PacnpocT paHeHueM
HEHTDOHOB,

Teopua Ousarepa npeiunojaraeT ioKajlbHoe T¢PMOLUHAMMYECKOE DilB-
HOBeCHe HENIDOHHOIO ra3a CO Cpejoii. 9TO MPETIOLOXEHHe JIA DeanbHEX
PeavIOpOB BHNOTHAETCA OYETDd Peiko. TeM He LeHee Nperiaraelse
3Jl6Ch ypPUBHEHId OMUCHBAKT HEKOTODYI MOZEAb sBJEHUA, KOTODY K MOKHO
paccMaTpuBarh Xax npeleibHHl Clyuail pealbHHX ABICHUH .

25 YEAR RE-REVIEW,|
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ITpuseieHHHi & HucTOMNE DA0OTe aHwIM3 HMR)jpe De HIMCIbHUX Y pablie—
HU nepeHoca HeHTpouOB W Tellla IO3BOJAET OUEHATH BIMSAHME COOTLET-
CTLYHUMX KUMHETLUECKHX KOMXPULMEHTOL,

PaccMoTpuu ypaBlet .l NMCPEHOCA HUATPONOB M TEIlad.
B npocreiiler chyuae ypabHeH..e OanaHca HLHTPOHOB MMEeT BuI:

)

=-divg - W, + W /1/

ro/‘
rge - xomUEHTpauan Helitpor (uMcno HeHTPOHOB B 1 eM°); T -
Bpems ; q,w ~ YAeJDbHH IOT0K ueiifrponozs;w-b ~ MOI{HOCTh CTOKA HEHTpo-
HOB {KOJIUYECTEO HciiTpOHon, nornomaenux I cm® cpexs na 1 CeK. ) ;
M — o6nunuit norTox HemanOB 2 - MaKpPOCKOMIYECKOL CeYeHUe nor-
JoueHua W -~ MOIHOCTH MUCTOU; mnd HeHTDOHOB,

BGJIM%HLI W. u WJ MOTYT OLITH (QYHKUMAMU KOODPMUHHAT, Bper.eHU

b
I KOHUEHTPALWMKM HEKIDOHOB., YIelIbHHK MOTOK HEHIPOHOB

O, kyvn, /2/

rie Kk p— OCHYHH] xosppuIme HT XudPysun, Icad NPUHATb, YTO BEAUYM-
Ha 4< He 3aBUCUT 0T KOODLWHAT, TO ypaBHeHUe /2/ NpeBpaligeTca B
ussecmoe ypaBHEeHMe 3aKoHa duxa. [Ipy 9ToM M3 BupaxeHud /1/ nmony-
YaeM

ﬁwvn VW, 3/

rIe V2 N - onepartop Jamiaca;

2 2 2
D) N n A n
= + +
v 2x? (' 2z

Ind peueHud 3TOrO ypaBHEHMA HEOOXOIMMO 3HATH KOHKPETHHE 3HAaueHuUd
(yHE IR W-‘ u W
l[Mc'xpepeHumaﬂbHoe ypaBueHue mepeHoca Tera ( TeMIONPOBOIHOCTH)

ueeT BUL:

’

gty Sy | /4l
x |

o cy
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LRI T‘ - Tewuneparypa ; 4< - KOUWWULUMEHT TeunepaTyponpoBOUHOCTN

A

- C—‘F ,
A KO OQULUEHT TerJonpoposHocin; C - yiaeibHGA TENJNOEMKOCTD

zg‘ - TJIOTHOCTD Qi - yieJIbHa#d MOWHOC.b MCTOYHUKA TEMJOTL, CBi=-
3aHHOrO ¢ TmorjoueHueM HellTPOHOB ; QJ - YIeJNbHAs MOWHOCTDH UCTOYHU-
Ka TeMIOTH, CBASGHHOIO ¢ BOBHUKHOBEHUEM TENNOBHX HeilTpoHoB (Ten-
JIOBHE HeliTPOHH pOXIAlTCAd B Pe3ylbTaTe 3aMeLIcHMA ; Npd OTOM B 3a-
MelIuTeJie BHIENAeTCHA KOJMUECTBO TEIUIOTH, cocTaBjakuee -~ 2,5% 0T
OHEPIuyM JeJICHUA).

IpMLEHUTE/IbHO K TOMINBHOMY 9JIEMEHTY, IOT/IOlielde HeliTpoHOB CO-
NpOBOXLAETCHA BHieAe HMeu (B pesyabTaTe JeieHu: azep) GCJAEWOrO KOoMy-
yecTBa TEMJIOTH. HCTOUHMK Terua Q:b MOXHO ¢BA3aTH ¢ Bexnunnol W; )
XapakTe pusy bueil MOLHOCTL CTOKA HEATDOHOL. B nepBoM NpidCJIiKeHHH
COOTBETCTBYbIas JyHKUMA 3aMuUcHBAETCA ClCLylIuM O0pa3omM:

=0V, ol

I 1€ P"’ -~ yJeJjbHOEe KOJUYECTBO TEINOTH, B oluen CJyuae saBJldnueecs

QyHKIME KOODIMHAT M BPEMEHM,
IndxbepeHIMaNbHOE ypaBhEHUE TENJONPOBOLHOCTH JIA TOTIJIMBHOIO
aaeMenTa ( ¢ yueToM uCTOYHMKA Temia Q«L ) uMeeT Bux:

ar
2T
PemeHre 3TOr0 ypaBHEHUA LA HauoojJee OOUMX YCHAOBMM Xaercs B
pacore /4/. Uepes BeJMYUHY WL OCYLieCTBIAETCA CBA3b MexJy ypaBHE-
HUeM /3/ IAQYysur HEeHTPOHOB M yDaBHeHueM /6/ TeruloNpoBO LHOCTH,
AHanu3 noxasuBaeT, YT0 NpPY ONpelLeNeHHEX yCJOBHAX MPOLECCH pac-
NpoCIPaHEeHUA HEUTPOHOB U TEMNOTH OKASHBAWTCA MexJIy COOOI TeCHO
CcBA3AKHHMA . C LeAbD BHACHEHMA ITOrO BONPOCA NONLITAEMCHA OTDU3UTH
DB3auMHO€ BJIMAHKE NMOTOKOB Terllla qg M HEMTDPOHOB q,n C TIONOWLI
JuHeliHH X ypabpHeunid OHszarepa. Haxoguu

Qn=L41X4+ L‘42X2 /8/

2 O,
=KV T+W-W.¢, /6/
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= + g
Qg =bai X, + Ly X, %/
TJe 4yepes L 0003HAYEHN KUHETHYEeCKie KOMXDULMEHTL Ousarepa. Co-
T’JIaCHO NPUHLMITY B3aUMHOCTH

{2

Ly =L, 40/

TepuomuuamMuveckue XIBuxyume cuun X s U Yz HaxomATcA TaruM
0CpasomM, YTOON NpousBeLeHue U3 CKOPOCTM BO3DACTaHMA SHTPONUM Ha
aJconnTHY D TeMnepaTypy OwIO paBHo v/MM€ NPOM3BEXEHUN U3 JBUKY Wl
CUIN Ha COOTBGTCTBYLWMI NOTOK. MMeey /5/

X,=—‘I‘v(—$~) =~ v/u—#—- T

7(2='af—7 vT

rne M - xumuyecgui foTenmaan, onpexerdemulf mo I'médey,

llo TeHuman M 4B1AeTcd QyHKIMel KOHUEHTDaLuy X TeuIepaTy pH,
MOJI0My ypaBHeHMA /8/ u /9/ OHzarepa iis YAGJIBHHX NOTOKOB HeiiTpo-
HOB i Tela MOryT OH"b BHpaiieHH yepes rpamments Vh n v T, Us
ypasienuit /8/, /9/ u /11/ Haxoium

Gy =- kyvn- K T - &DBV‘I‘ /42/

%z—/\vfﬂ-kkvn, /43/

rmge kq, - KOO((UIMEHT, XapaKkTepusy oyl BJUAHME TemrnepaTy PHOTO Io-
I8 Ha MPOLeCC DaclpocTpaHeHud HEJ T DOHOB 3 6 - TaK HasuBaewuui
koodiuLiuesT Cope ; k/L = KOQPULMEHT IuPHY 3UOHHOM TenJMoNpPOBOIHOCTH .

llepBHe JEBa CJaraeuEx B npaBoil 4actu ypaBHeHua /12/ XapaKTe pi=
8YIT NPOLeCC NepeHOca HeMTPOHOB MOX JeiicTBHEM TPaiMeHTOB KOHIEHTpa-
Lpz HEMTDOHOB ¥ TeMNEPAaTyPH. 9TU CIaraeMHe 8BJIADTCH CJIEIC TBUEM

~
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bopmyan /I1I/, KoTopoli omnpejendercs TepPMOALMHAMUYECKAA ABUEYylaa cujld
x,, nepeHoca HeliTpoHOB, [l0 BelMUMHe OHM COU3MEDULH MExLY c000li.
TpeThe CraraeMoe onpejiesdeT TepMoIujgysuoHHuI dpdext (ofpexT Cope)
BesquuiHa 9TOr0 cJjaraeMoro LJf NpoleccoB pacnpocTpaHeHds HeKTPOHOB
npeHeCpexuMo MaJsa No CcpaBHEHMD C JLBYMA TEeDPBHMA.

Bropoe craraesoe Ipasoli uacTu ypaBHeHua /I3/ onpexenaer AperT
nepeHoca Temia IOJ LEiCTBMEM TpalyuenTa KOHLeHTpalyy HeiTPOHOB. Be-
IMYMHA 3TOTO CJIAaraeMOTo Takxe KpajiHe He3HauuTeabHa, KO3(puIMeHTH

D ,kq, ,(§ I k,t OMNDeLeNANTCA IO METONY, UBJNOXEHHOMY B pacoTe (5)

Ecaum )\<q, =0 1 ) =0, To Hopwyra /I12/ npeBpauaeTca B ypaBHE-
HMe 3axoHa duxa ; eciu 4‘/1, =0, T0 U3 opuysn /I3/ monyuaercs ypap-
HeHMe 3akKoHa ¢y pne.

Onpeefuu Gonee IOZDPOCHO PONB OTAEJBHEX CAATaeMHX, BXOAALMX
B ypaBHeHud /I2/ u /13/, Ha KOHKpeTHOM npumepe. C 3TOH lelbb pac-
CMOTpUM TpoUeCC pachnpOoCTPaHeHUWd HEHTPOHOB ¥ TernJa B 3amepiuTene
nox zelicTeuey rpamentos VW u VT,

HauHeM ¢ BHACHEHMUS BONpOCA O BAMAHMM TI'DalMeHTa KOHLEHTpaLuu
HeiTpOHOB Ha MOTOK Tenja. B xauecTBe 3amMelnuTeNd pacCMOTpUM TBED-
roe semecTso (rpaduT, Oepuiauii WM OKUCH Gepuniusi), Tak Kak B XuUI-
KO#t cpele (razesiad MM NDUPOLHAA BOLA) 3HAUMTENBHHX I PajMEHTOB
TeMnepaTypH NpaxTHuecKy He BO3HMKaeT. Hampumep, X414 I'PaguTOBOTO
3aMeLIuTend OCHOBHOM IOTOK Telna, ONpexesiseMHil MepBuM ClaraeMun
npaBoii yacTu ypasHenmsa /I3/, 3aBUCHUT OT KOo{ipunuenTa TemNOMpOBOL-
HOCTH, BEJMUNHA KOTOPOTO MMEeT NOPALOK IO“Z xkau,/M vac°C.,

BHYMC/IMM BHAyale TeNIoBO# NOTOK, MepejlaBaeMuil HeHTDOHHHEM ra-
30M NOZ IeficTBMEM IrpaiueHTa TeMmepaTyprl. Hak uBBeCTHO, Npu HEHTDOH
HOM NOTOKE B PEaxrIope CP =10"* 1/cM”  cek KOHIEHTpalua TEeMIOBHX
HEeTPOHO3 COCTaBJAET BeEINYUHY

P ot

fn =— = = 4,55 10° I/ah,
v 2,2:10°
rne - CKOpOCTb TE€MJIOBHX HeffTpOHOB, pabHad 2200 u/cex. TakuM
0oGpasou, BenuuuHa YU mpumepHo B 10 it pa3 wMeHblle uYucjia aTOMOB,
3aKIOYEEHHX B 1 oM° 3aMelIuTeNA.
lipv Tpyloil ONeHKE ¢ TOMOLBE MOJIEKYJIfi DHO~-KMHE TUYECKOH TEeOpUM
KO2LULUEHT TETIIONPOBOJHOCTY HEMTPOHHOI'O Tadad COCTABAAET MNDHLED-—

HO IO"SKKaﬂ/M yac®c (mauHa paccesHmd AJd rpagrTa Oula NPUHATA paB-

s, J
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Holt 2,52 cM). OTcmja BUJHO, YTO BCJIENCTBUE OYEHDb MaJsioli MIOTHOCTH
HeJTPOHHOTO rasa OH nepejxaer Mok AelicTBUeM rpajiueHTa TeMIepaTy pH
HUUTOXEHOE KONMYECTBO TelJIOTH MO CPaBHEHUD ¢ uaTepHasoM 3aMeiiKTe-
nd,

M3 r1ex xe MOJIEKYNAPHO-KUHETHYECKUX CO0CPaxeHMHA HaX0IUICA
KOJIMYeCcTBO TelNOTH, NepelaBaeMol HEHTDOHHHM Tra30M IOJL ZL2ilcTBUEM
rpaiuenTa KOHUEHTDaluu HelTPOHOB ( BMecTe c Macco¥ vacTuy). Ecsu
NPUHATE V NV =IO6 f[/CM4 mkm =210 cmz/cexc (OOHYHHY Ko3QpULMEHT
Jupdysuu gaa rpadura), TO AAA YLEABHOTO TEHJOBOTO IIOTOKa, NPOXO-
JALEro MexALy IByMS CeYEHMAMM C Pa3sHOCTHD TeMnepaTyp AT =IOO°, no-
TyuuTCA BeJMUMHE IIOpALKa IO"6 mcan/uz vac. Kak BUIUM, B YCAOBMAX,
OMUSKMX K pealbHHM, NOK JellcTBMeM rpaimenta VI nepejnaerca HUUTOE-
HO MaJoe KOJMYECTBO TeMIOTH ( IO CPaBHEHUD C NPOLECCOM OGWYHOL
TENAONMPOBOLHOCTH ) « JTO 3HauuT, YTO BTOPOS cJaraerMoe npaBoi yacTH
ypaBHenuda /I13/ oxasuBaeTcAd NpeHeGPEXUMO MANHM MO CPaBHEHUD C nep-
BHM CJ@raeMHM 9TOI'0 ypaBHEHHUA,

AHanoruyHuM 0Cpa3oM OLEHMBAETCA CONpAxEHHuH 9yrJEKT, XapaKTe-
pusyouuit nepeHoc HeATPOHOB MOK Xe#iCTBUEM IpalueHTa TeMneparypH
(a{gexT Cope). Beauunsa sTOro sddexTa onpelenieTcA TPEeTHUM cJjgarae-
MHM NpaBoii yacTH ypaBHeHus /I2/.

B coorBercTBMM ¢ Teopueil OH3arepa, CONpAXeHHHN SPOEKT IONEKEH
OHT> TOT0 ¥€ NOPAJNKA, YTO ¥ npaMoi 3PdexT, T.e. COMpPAKEHHKII
oppexT aABadeTcA KpaiiHe He3HAUKTEJbHHM,

looToMy TpeThe claraemoe [paBoii YacTH ypabHeHuA /I2/ oxka3HBaeT
CA NPEeHEeOPeXUMO MaHM N0 CPaBHEHUD C ABYMA MEDPBHMM CJAaraeMuMu
9TOr0 ypaBHEHMA. B urore ypasHenus /I2/ u /I3/ NDUHUMANT BUILS

=~ kyv0- ky T j14/

RESR

%=~/Lv‘l‘. /A5 /

Ypasuenue /I5/ HenocpelcTEEHHO COOTLETCTBYeT 3aKOHY TEMIONpO-
BOJZHOGTH Byphe. |

llonyueHHHY® pe3ynbTaT CBULETEABCTBYET O TOM, YTO B IOJHOM
ooveMe Teopud OH3arepa He MoxeT CHTH UCINOJNb3OBAHA NDH M3YYeHUH
NpoLeCcCcoB TEMIO- M HeHTPOHOOOMeHa,., JT0 OUBACHAETCA paBEHCTBOM
HYNO KO3(PULIUEHTOB YBJIEeUEHMUL (L‘m = L24=O) s BCIEJICTBUE UYero
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B3aMMHO-CBA3aHHaa cucTema ypasHeHuit /I12/ u /I3/ pacnajaercdA Ha
OTHe/bHHE He3aBucuMHe ypaBHenua /I14/ u /I5/.

BuecTe ¢ TeM, M3 ypaBHeuui /I4/ m /I5/ BUAHO, YTO NPU OICYT-
CTBUM BIAMAHMA NMOTOKA HEATPOHOB Ha NOTOK TelJa UMEeT MEeCTO HEeKOTO-
poe BAMAHKME MOTOKA TelJla Ha NMOTOK HeMTPOHOB. BiuAHMe TIpakueHTa TeM
NepaTypH Ha MOTOK HEHTPOHOB BHDAXaeTCA CJaaraeMuM km vT ypasue-
Hua /I4/. C 9TuM 0CCTOATEN BCTBOM B USBECTHHX YCJAOBUAX HEOOXOLMUMO
CUMTATHCA,

Kak yxe oTMeyasoch, BeJUuuMHa 00OMX cJaraeMHx npaBoii yacTH
ypaBHeHus /I4/ B onpejeseHHHX YCJIOBUAX MOXET MMETh OLMH U TOT X%e
NopALOK. BHUMCIeHME M3 TePMOIUHAMUYECKUX COOOpaxeHuid BeIMYUYUHH
K,,Vq' , Onpelejapuei nepeHoc HeTPOHOB NOK XLellcTBUEM TIpalUeHTa
TeMIneparTypH, NPeACTaBAAeT HEeKOTOPHE TPYyJIHOCTM, YTOOHM M30eXaTh
YCAOEHEHMA 3aJaul, pacCMOTDUM YIIPOUEHHHH MeXaHu3M Nepexoca, No-
3BONADNKUE B [TepBOM I'pyCOM MPUOINEEHKM OLEHMTH OTHOCUTEJbHYH DOAb
rpaguenToB VW u ¥ B IpolecCe pacnpocTpaHeHMA HEHTDOHOB,

[lo amanoruy ¢ Teopueid caabux pacTBopoB Baur-T'ofpa, Cynew cuu-
TaTb, UTO HEATPOHH Kak OH "pacTBOpeHH" B 3amemiuTese ¥ NMpPeICTIB-
NAKNT CcOO0OM uAeaabHHH HeHTPOHHME ras., B 9TUX YCJIOBMAX MOXHO BHUNC-
JuTh "ocMotuueckoe " ( B HEKOTOPOM CMHCJE NapLuasbHOe) JLaBJeHue
HEJTPOHHOTO Ta3a [0 M3BECTHHM QOPMyJaM MOJEKyJApHO-KUHeTHUECKOH
Teopun. JMeem

p=-§—m7a=nk‘¥‘, /48/

rge W - cpegifa KMHETHUECKAd SHEPrdf MOCTYNATEJBHOTO LBUKEHHA ;
— 3 .
=z kT ; K - xoscrasTa DoJbluana ;

k - I,38~IO‘I6 apr/rpag = I,4~-I-IO'22 KTCM/TDaLe.

Orcwga BUIHO, YTO "OCMOTHYECKOE" laBlieHHEe INLOMOPLMOHENBHO
KOHUEHTpaluu Yl HeliTpoHoB M adcoamrHod Temmeparype T  (3amernu
KcTaTH, YTO paccMaTpUBAKTCA MEIJIEHHHE TelIOBHE HelTPOHH, IO3JTOMY
B JNI000M BbI,IIeJI\GHHOM o0neMe TeMnepaTypa HeiTDPOHHOI'O ra3a paBHA TeM-
nepaType BeliecTBa 3auejauTenNi). IIpu TemnepaType T - 203% n

n =4,55-I08 I/cu3 "OCMOTHUYECKOE" JUBACHUE HELTDOHHOTO rasap =
I,88‘IO"II KI‘/CMZ.
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[TpeArooxuM Lajiee, UTO NOTOX He}MTpOHOB NpPOIOPLMOHaNEeH I'paluleR-
Ty napuMajbHOr0 LaBJeHUA HeATPOHHOTO rasa, T.C.

G,n=-kpvp, A1/

[Ipy paBHOMEDHO pacnpegesieHUM TeMnepaTypPu BO BceM 0CbeMe CpegH
(V‘I'=0) ypaBHenue /I7/ npespaliaeTcd B BHPAXEHME IS 3aKOHA
éma 0, = —kp KTvn=-Ky VN , rie ouunuid KoS(guIMenT
Tudoy 3un

Ilpy paBHOMEDHOM pacmpeleleHMU KOHLUEHTPaLMX HEMTPOHOL B Cpele
(vn =0) U3 BHpaxeHua /I7/ u cliaraeMoro k,,,V‘T y paBHEeHUA
/14/ HaxomuMm

Q'n:—kp‘kﬂvq' =-1<,'.V‘T', /49/

rae xosppuument K= KN Ko .

HeoOxoZuMO OTMETUTB, YTO BHpaxeHue /I17/, onpexeidwlee MOTOK
HefTPDOHOB YEepEe3 TPaIMeHT "OCMOTUYECKOrO" JaBAE€HU HEHTPOHHOTO ra-
33 He fABJAfieTCAd UYeM-TO MPUHIMNUAAJIbHO HOBHM. Tak, HanpuMep, ¢ Io-
MOWBI TPAJUEHTa LaBieHUMA B CTATUCTMUECKON Qu3uxe onpejendercd mno-
TOK MOMEKYN B ychobuix Sgdysum (KHYLCEHOBCKOE TeYeHde). B cayyae
Iujpysuu napooGpasHoll BJaArd HOTOK Beuecrsa ofpelesdeIcA Yepes rpa-
IMEHT TNapuuajbHOre XasneHua mapa u T.h. Taxuu o0pasoM, dopuyna
/17/ spngeTcs XOTA ¥ I'DyCHM, HO BCE€ %€ yIOOHHM NpUOIuKenueM, mnos-
BONAIOWMM TPOUSEECTYU JOCTATOYHO YOeIUTEeAbHYW KOJMYECTBEHHYD OLEHKY
peasbHHX YCJIOBUH TepeHoca HEeATPOHHOIO rasa. [IpoU3BeleM HEKOTODLE
BHUMCJIEHMA .

Ing rpaduToBOTO BaMentuTeNA KoodpuuueHT Iadoy 3un k])=
2'1050M /ceK, Kod(dulueHT MPOMOPUIOHaNbHOCTH kp Ind cayvyad u30-
TepMuYecKo# Iuddysuu MOXET OHTD HAiiZeH U3 BHPAKEHUA /18/. UMeen:

» 2. 10° 24
= ~>= = = 4,84 10" cM/Kr CeK
P WT TI,4I-1072%293 ’
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B msorepuuyueckux ycaosuax (npu Temmeparype rpagura T =293°1)
HEATPOHHWA NMOTOK HaXOJUTCA MO Qopuyae 3akoHa PMKAa MM U3 BuDAREHU
/17/ n /18/. lLina rpasuMeHTa KOHUEHTpPALMU HeHTpoHOB Vv =10° 1/01,14
roJayyaems

Gp=-kpkTvn=-k vn=240"10%=240"  f/om*cex.

OnpexemuM Tenephb HeHTPOHHWE NOTOK, OCYCAOBACUHHE BIUAHUEM TEM-
nepaTypHoro rpasuenTa. Konuenrpauuo tL  HeATPOHOB HpuUMEM, KakK U
nnpexre, paBHOM 4,55-108 I/cu®, Lna 3TOro ciayuasa KoagpuuueHT

1(,,,=knkp=1,41-10'22‘ 4,55-10% 4,84-10%* = 3,1. 1071 10k cex .

llpy  rpafueHTe TeunepaTypH B Ipa@uUTOBOM 3aMemLIiTele vl L
3%/cu = 300°C,/u nosyuaeTcd CleIybuuii HelIpOHHHI MOTOK, 0CyC/I0B-
NEeHHNH BIMAHMEM IpaljUeHTa TewmnepaTyph:

q,n:—{(TVW =3,I‘IOII'3 = 9,3'IOII I/CMZCQK“

ConocTaBierue HaliieHHHX BeJIMYMH M0KA3LBAET, YTO B pealbHHX }CI0-
BUAX PaGoTH peaxTopa, BOBMOXHO CYLeCTLEHHOEe BIMAHME TpalleHTa
TeMnepaTypl Ha BENMYKHY HeJiTDPUHHOIO NOTOKA. JTOT SPHEeKT MOHHO
WCII0Nb30BATh HA NPaKTUKE LA YMeHbUEHUA yTeukd HelirpoHos (myTem
CO3JaHud CO0TBETCTBYWOWErO IpajueHTa TemIepaTypH B OoTpaxaTele MIH
B HapyXHHX CI0AX peakTopa). BHCKa3aHHLE coo0paxeHud MOIyT OHTb
CNpaBelJUBH TOJNBKO IJA TEIJNOBUX HCHTPOHOB, MNpMYeM rpajueHT Teule-
PaTypd ZON%EH DPAcNpPOCTPaHATHCA HA LOCTATOYHO COJbWME PAGCTOHSHUA IO
CDaBHEHUD C ILJINHOW pacceauud.

YcmonbsoBaHHKe AJIA DACYETOB (POPMYJSH ABJAKICA TPYyU0 NPU OAHLCH-
HuMM, OfHako CHpaBeJIMGOCTb Teopud BanT-Toffa Aid cualHX DPacTBODCH
[IO3BOJIAGT BHCKA3dTh I PEJNONOKEHME, UTO B CAyuae HETPOHHOI'O Iada
TQKuM CIOCO0OM MOXHO IOJYYHTH yZOBJIeTBODUTEIBHYW KaUeCTBEHHYD KaD-
TUHY npouecca.

Bocmonbsyemca Tenepb BupaxeHueM /I4/ Ad NOTOKA HELTPOHOB U
nepenuuey IudiepeHuVanbHLe YPaBHEeHUA LUPYY3UM B BULE:

n
7

=div (kyvn +k_vT)-W, +W, .
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Lcuu xooQuULUMEHTH Nepeloca MaJo U3MeHAKWTCH ¢ KOOpA4HaTAMU, TOTkA
ITONyuyuM
:6_n-=1< vin+ kK_v2T -W. +W, /20/
91T D N b 4

Indpe peHImanbioe ypaBHEHME TEMIONPOBOLHOCTH OCTAETCA HEU3MEH—
HHM; TaK KaK INOTOK HEMTDPOHOB NPuKTHUYECKW HEe BJAMAET Ha NOTOK Temla.

1A peweHus PasSIMUHNX KOHKDETHEX 3alay HeOOGXOIMMO MPOUHTET pli—
poBarth JuMppepeHuMalbHEe ypaBHeHua /6/ u /20/ COBMECTHO ¢ COOTEET-
CTBYOUMMA KpaeBunMid (TpaHMYHHME M HAYa)bHHMA) Y CJHOBMAMM. AHANOTUY~
HHE 3aJayy HMOXHO TaKxe pewaTb METOLaMHM TCOpMM TI0L00UHA. IIpw STOM
MOXHO MONYYMUTb KPUTEPUM MNOJOOUA, CylECTBEHHHE JIJ4 Npouecca Temio—
M HeHTPOHOOOMEHa M, TAaKUM O0OPasoM, HAMETUTb NYTH PELEHUA 3aJauM
0 MOJZeJMPOB&HUM HEKOTODHX NPOLECCOB, KOTODHE MPOTEKakT B fLeDHHX
peakropax (€,7).
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